Lipid transport during mitosis. Alternative pathways for delivery of newly synthesized lipids to the cell surface.
A number of cellular processes involving vesicle transport are inhibited during mitosis. In the present study we asked whether the transport of a newly synthesized glycerophospholipid and (some) sphingolipids from their site(s) of intracellular synthesis to the plasma membranes of Chinese hamster ovary cells was also inhibited at mitosis. (i) For phospholipids, we examined the movement of phosphatidylethanolamine (PE) following its de novo synthesis from [3H]ethanolamine (Sleight, R. G., and Pagano, R. E. (1983) J. Biol. Chem. 258, 9050-9058). Plasma membrane PE was distinguished from intracellular PE by its derivatization with the amino-reactive reagent, trinitrobenzenesulfonic acid, under nonpermeating conditions. Both the steady state amount of PE and the rate of appearance of newly synthesized PE at the cell surface were quantified. Transport of newly synthesized PE to the plasma membrane was not inhibited at mitosis but was found to be a rapid process similar to that previously reported for interphase cells. (ii) For sphingolipids, we examined the transport of fluorescent analogs of sphingomyelin and glucosylceramide (GlcCer) to the plasma membrane following their de novo synthesis from the fluorescent sphingolipid precursor, N-[7-(4-nitrobenzo-2-oxa-1,3-diazole)]aminocaproyl D-erythro-sphingosine (Lipsky, N. G., and Pagano, R. E. (1985a) J. Cell Biol. 100, 27-34). Transport of fluorescent sphingomyelin and glucosylceramide to the plasma membrane was inhibited in mitotic cells but not in interphase or G1 cells. These results are discussed in terms of alternative mechanisms for delivery of the newly synthesized lipids to the outer leaflet of the plasma membrane bilayer.